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Status 
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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 
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DETAILED ACTION 



Status of Application, Amendments and/or Claims 

1 . The amendment of 1 8 September 2007 for claims has been 

entered in full. Claim 8 is amended. 



Election/Restrictions 

2. Applicant's election of Group I, claims 1-8, 10, 14, 19-22, 30-35, 37, 
and 44-45, drawn to a method for culturing and propagating a stem cell, in 
the reply filed on 18 September 2007 is acknowledged. Because 
applicant did not distinctly and specifically point out the supposed errors in 
the restriction requirement, the election has been treated as an election 
without traverse (MPEP § 818.03(a)). 

3. Applicant's election of "growth factor" as the species of an 
additional agent, in the reply filed on 18 September 2007 is 
acknowledged. Claims 17, 29 and 35 are withdrawn from further 
consideration pursuant to 37 CFR 1 .142(b) as being drawn to a 
nonelected invention or a nonelected species, there being no allowable 
generic or linking claim. Election was made without traverse in the reply . 
filed on 18 September 2007. 

4. Claims 1-8, 10, 14, 19-22, 30-34, 37, and 44-45, are under 
consideration in the instant application. 
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Claim Objections 

5. Claim 3 is objected to because of the following informalities: 

Acronyms "GS" and "MRP/GS-X" recited should be spelled out for clarity. 
Appropriate correction is required. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 7, 21 , 37 and 45 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the 
invention. 

7. Claims 7 and 21 are rejected as vague and indefinite for reciting 
"wherein the culture medium is not supplemented with exogenously added 
growth factor". The claims are indefinite because the metes and bounds of 
what is included or excluded by "growth factor" have not been defined by 
the specification. For example, the specification teaches (page 53, lines 9- 
10) the exogenous addition of some growth factors (i.e., bFGF) in the 
stem cell culture medium. Thus, it is unclear what exogenously added 
growth factors are excluded from the claimed culturing methods. 
Appropriate clarification is requested. 
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8. Claim 37 is rejected because of the use of relative terminology 
"substantially differentiate", as the term 'substantial' is not defined by the 
claims, the specification does not provide a standard for ascertaining the 
requisite degree, and one of ordinary skill in the art would not be 
reasonably appraised of the scope of the invention. Examiner is not able 
to ascertain the degree of difference between 'differentiation' and 
'substantial differentiation'. One interpretation could be 'slight 
differentiation' that is not substantial. The metes and bounds of the claims 
cannot be determined. See MPEP § 2173.05(b)). 

9. Claim 45 is indefinite and unclear, because contrary to the 
teachings in the instant specification, that a progenitor cell "is not capable 
of self-renewal" (page 14, lines 7-8), it is not clear as to how the 
"progenitor cell undergoes self-renewal"? 

Claim Rejections - 35 USC § 102 

10. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made 
in this Office action: 

A person shall be entitled to a patent unless - 



(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 
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11. Claims 1-7, 10, 19-21, 30-34, 37, 44, are rejected under 35 U.S.C. 
102(b) as clearly anticipated by Dai et al., (Exp Hematol 20: 1055-1060, 
1992), as evidenced by Madsen et al. (Diabetologica 38: 403-412, 1995), 
and Zhao et al. (JBC 268: 2816-2820, 1993). 

1 2. The claims recite a method of culturing a stem cell or a progenitor 

cell comprising propagating the stem cell in culture medium comprising an 
agent, such as an inhibitor of a PTPase, or a phosphate mimic, wherein 
the culture medium is supplemented with/with no exogenously added 
growth factor (claims 1, 4, 5, 6, 7, 10, 19-21). The claims further recite the 
phosphate mimic as vanadate, salts and derivatives of vanadium, or a 
PTPase inhibitor, the concentration of vanadate in the medium being 
between 1 uM - 1000 uM (claims 30-34). Finally the claims recite that the 
cells undergo self-renewal (claim 44) and are not substantially 
differentiated (claim 37). It is to be noted that because of the 
indefiniteness of claims 7 and 21 , as explained above, Examiner interprets 
the claims as comprising a culture medium comprising growth factors like 
bFGF (instant specification, page 53, lines 9-10), but not supplemented by 
the adding of additional growth factors. 

13. Dai et al. teach a method for culturing human blood erythroid burst 
forming units (BFU-E) (bone marrow stem cells), comprising propagating 
the cells in tissue culture medium comprising a PTPase inhibitor, 0-20 uM 
vanadate, in the presence or absence of exogenously added growth 
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factors like stem cell factor (SCF) in the culture medium, wherein the 
maximum stimulating activity of vanadate is observed at 4 uM 
concentration (Figures 1 , 3), indicating a two-fold increase in the growth of 
the cells (page 1056, Results, para 1; Figure 2). It is well-established that 
BFU-Es are erythroid progenitor cells that are multipotent, and that 
multipotent progenitor cells can be categorized as stem cells, that 
inherently possess the properties of undergoing self-renewal and not 
exhibiting substantial differentiation during incubation. Dai et al. further 
teach that the tissue culture medium comprises 20% heat-inactivated fetal 
calf serum, and recombinant erythropoietin (Materials and Methods, "BFU- 
E assay"; Results, para 1 and 2; Figure 1, 3). Furthermore, as evidenced 
by Zhao, vanadate is a modulator of PTP1C (protein tyrosine phosphatase 
1C), a protein with one or more pTyr (phosphotyrosine) recognition units, 
wherein the pTyr recognition unit is a SH2 (sulfhydyl) domain (Table III; 
page 281 9, col 2, para 1 , 2). Lastly, as evidenced by Madsen et al., 
vanadate is also an inhibitor (modulator) of Na + ,K + -ATPase activity, an 
enzyme with phosphate binding sites (abstract, Table 1 ). 

14. Because the method steps, meet the limitations of claims 1-7, 10, 

19-21, 30-34, 37, 44, of the instant application, the method described in 
the reference anticipates the invention. 
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15. Claims 1-7, 10, 19-21 , 30-34, 44 are rejected under 35 U.S.C. 
102(b) as clearly anticipated by Wei et al. (Cancer Lett 90: 199-205, 
1995), as evidenced by Madsen et al. (Diabetologica 38: 403-412, 1995); 
Zhao et al. (JBC 268: 2816-2820, 1993). 

16. Wei et al teach a method of culturing HL-60 cells (promyelocytic 
leukemia cells), that are bipotential progenitor cells, comprising 
propagating the cells in a culture medium comprising 1-10 uM vanadate (a 
potent inhibitor of tyrosine phosphatase) (Table 1 , page 202) and heat 
inactivated fetal bovine serum (FBS), wherein vanadate significantly 
enhances the differentiation into adherent monocytes after 2 days of 
incubation (-67-87% of cells) (page 202, col 1-2; Table 3; page 20, col 1 , 
para 2). It is noted that since the cells are cultured in medium comprising 
FBS, it inherently contains growth factors, however, no exogenously 
added growth factors are present. Furthermore, it is noted that since 
claims 1-8 and 10 recite any stem cell, it is interpreted as comprising any 
unspecialized cell such as progenitor cells, which are a descendent of 
stem cells and can be multipotent or pluripotent like stem cells. Lastly, as 
stated above, the claim limitations of vanadate being a modulator of a 
protein with one or more pTyr recognition unit, or a modulator of Na + ,K + - 
ATPase, are inherent properties of vanadate , as evidenced by pertinent 
literature. 
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17. Because the method steps disclosed by Wei et al., meet the 
limitations of claims 1-7, 10, 19-21, 30-34, 44 of the instant application, the 
method described in the reference anticipates the invention. 

Claim Rejections - 35 USC § 103 

18. The following is a quotation of 35 U.S.C. 103(a) which forms the 
basis for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 1 02 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

19. This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 103(a), the examiner presumes 
that the subject matter of the various claims was commonly owned at the 
time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to 
point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the 
examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

20. Claim 14, is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nam et al. (Soc for Neurosc Abstracts 26: Abs No. 504.6, 2000), in 
view of Reynolds et al. (Science 255: 1707-1710, 1992), as evidenced by 
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Zhao et al. (JBC 268: 2816-2820, 1993. 

21 . Claim 14 recites the incubation of a neural stem cell with a 
phosphate mimic, wherein the incubation results in an increase in the 
formation of neurospheres. 

22. Nam et al. teach the incubation of neural stem cells (hippocampal 
progenitor cells) in a tissue culture medium comprising a phosphate 
mimic, sodium orthovanadate, in the presence of bFGF, resulting in an 
increase in the number of cells with longer processes. 

23. Nam et al. do not teach the increase in neurospheres. 

24. Reynolds et al. teach a method of generation and proliferation of 
neuronal cells in a culture medium, by observing the formation of 
neurospheres (Figure 1). 

25 It would have been, therefore, obvious to the person of ordinary 

skill in the art at the time the claimed invention was made to modify the 
method of culturing of neural stem cells of Nam et al., to formation of 
neurospheres in the culture medium as taught by Reynolds et al. The 
person of ordinary skill in the art would have been motivated to use this 
technique for neural stem cell culture and proliferation as this would 
demonstrate the cell division and proliferation by formation of spheres 
(page 1708, figures 1A-1C; legend to figure 1). Additionally, the spheres 
could be floated in a suspension and selected for a specific cell type 
aggregate by antibody immuno-staining (page 708, Figure 1E and 1F). 
The person of ordinary skill in the art would have expected success 
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because the method of culturing neuronal cells using neurospheres, was 
well established and accepted in the art at the time the invention was 
made. 

26. Thus, the claimed invention as a whole was prima facie obvious 

over the combined teachings of the prior art. 



27. Claims 8 and 22 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Dai et al., (Exp Hematol 20: 1055-1060, 1992) or Wei et 
al. (Cancer Lett 90: 199-205, 1995), in view of Crouch et al. (J Immunol 
Meth 160: 81-88, 1993), as evidenced by Zhao et al. (JBC 268: 2816- 
2820, 1993. 

28. The claims recite that incubation of stem cells or progenitor cells 
result in an increase in intracellular ATP levels. 

29. The teachings of Dai et al and Wei et al are set forth above. 

30. Dai et al or Wei et al do not teach the increase in intracellular levels 
of ATP. 

31 . Crouch et al. teach a method of cell culture and assaying cellular 
ATP bioluminescence to determine cell proliferation and cytotoxicity 
(abstract, page 83, Figure 2). 

32. It would have been, therefore, obvious to the person of ordinary 
skill in the art at the time the claimed invention was made to modify the 
method of culturing of stem/progenitor cells of Dai et al. or Wei et al., to 
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further determine intracellular ATP levels as taught by Crouch et al. The 
person of ordinary skill in the art would have been motivated to measure 
ATP levels, because of the existence of a significant correlation between 
increased cell number and ATP levels. Moreover, because injured cells 
exhibit depleted ATP levels, the measurement would further determine the 
"functional integrity of living cells" (Introduction). The person of ordinary 
skill in the art would have expected success because the method of 
measuring intracellular ATP was accepted and practiced at the time the 
invention was made. 
33. Thus, the claimed invention as a whole was prima facie obvious 

over the combined teachings of the prior art. 



Double Patenting 

Non-Statutorv-Provisional 



34. The nonstatutory double patenting rejection is based on a judicially 

created doctrine grounded in public policy (a policy reflected in the statute) 
so as to prevent the unjustified or improper timewise extension of the 
"right to exclude" granted by a patent and to prevent possible harassment 
by multiple assignees. A nonstatutory obviousness-type double patenting 
rejection is appropriate where the conflicting claims are not identical, but 
at least one examined application claim is not patentably distinct from the 
reference claim(s) because the examined application claim is either 
anticipated by, or would have been obvious over, the reference claim(s). 
See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); 
In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re 
Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 
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164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1 969). 

35. A timely filed terminal disclaimer in compliance with 37 CFR 

1 .321 (c) or 1 .321(d) may be used to overcome an actual or provisional 
rejection based on a nonstatutory double patenting ground provided the 
conflicting application or patent either is shown to be commonly owned 
with this application, or claims an invention made as a result of activities 
undertaken within the scope of a joint research agreement. 

36. Effective January 1 , 1 994, a registered attorney or agent of record 
may sign a terminal disclaimer. A terminal disclaimer signed by the 
assignee must fully comply with 37 CFR 3.73(b). 



37. Claim 14 is provisionally rejected on the ground of nonstatutory 

obviousness-type double patenting as being unpatentable overclaim 19, 
of copending Application No. 11/288,495, filed 28 November 2005. 
Although the conflicting claims are not identical, they are not patentably 
distinct from each other because both sets of claims are directed to an in 
vitro method of culturing neural stem cells with a modulating agent. The 
only differences are as follows: 

(i) Claim 19 of '495 application recites a neurogenesis modulating agent, 
while claim 14 of the instant application recites a phosphate mimic. 
However, this limitation is obvious in view of Nam et al. (2000, cited 
above), that demonstrate the effect of a phosphate mimic, sodium 
orthovanadate, which increases the number of neural stem cells 
(hippocampal progenitor cells) in culture medium, thereby indicating that 
the phosphate mimic is a species of the broad genus 'neurogenesis 
modulating agent* of application '495. (ii) Claim 19 of the '495 application 
recites the agent for modulating "neurogenesis", whereas claim 14 of the 
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instant application recities the agent as a phosphate mimic that increases 
the formation of neurospheres, following incubation with the neural stem 
cell. However, the formation of neurospheres in vitro, is an obvious step 
prior to proliferation (and neurogenesis), in view of Reynolds et al. 
(concluding para.explained above). 

(iii) Claim 19 of application '495 recites the repetition of the addition of the 
neurogenesis modulating agent until the desired level of neurogenesis is 
achieved, while claim 14 of the instant application do not recite this step. 
However, optimization within prior art conditions or through routine 
experimentation is obvious to one skilled in the art. As stated in MPEP 
2144.05: 

"The normal desire of scientists or artisans to improve upon what is 
already generally known provides the motivation to determine where in a 
disclosed set of percentage ranges is the optimum combination of 
percentages". In re Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 
1955); Peterson, 315 F.3d at 1330, 65 USPQ2d at 1382; Merck & Co. Inc. 
v. Biocraft Laboratories Inc., 874 F.2d 804, 10 UDPQ2d 1843 (Fed. dr.). 

The fact that both claim 19 of the '495 application and claim 14 of the 
instant application are claiming to achieve neurogenesis, a person of 
ordinary skill would be motivated to improve upon the method by 
optimizing the result effective variables (in this case, various parameters 
associated with the modulating agent, e.g. concentration, multiple 
administrations, times of administration, etc.). 
38. This is a provisional obviousness-type double patenting rejection 

because the conflicting claims have not in fact been patented. 



Application/Control Number: 

10/525,930 

Art Unit: 1649 



Page 14 



Conclusion 

39. No claims are allowed. 

The prior art made of record and not relied upon is considered 
pertinent to applicant's disclosure: 

Bhattacharyya et al. (J Inorg Biochem 85: 9-13, 2001 ); 
(Reference showing active sites of phosphatases) 

Tracey (J Inorg Biochem 80: 11-16, 2000). 
(Reference showing phosphotyrosine recognition domains of 
phosphatases) 

40. Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Aditi Dutt whose 
telephone number is (571) 272-9037. The examiner can normally be 
reached on Monday through Friday, 9:00 a.m. to 5:00 p.m. 

41 . If attempts to reach the examiner by telephone are unsuccessful, 
the examiner's supervisor, Jeffrey Stucker, can be reached on (571) 272- 
091 1 . The fax phone number for the organization where this application 
or proceeding is assigned is 571-273-8300. 

42. Information regarding the status of an application may be obtained 
from the Patent Application Information Retrieval (PAIR) system. Status 
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information for published applications may be obtained from either Private 
PAIR or Public PAIR. Status information for unpublished applications is 
available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov/ . Should you have questions on 
access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

AD 

6 December 2007 





